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Figure S1. Monthly time series of 2 m temperature based on the CRU data.
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Figure S2. Monthly time series of precipitation based on the CRU data.
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Figure S3. Monthly time series of 2 m temperature based on the 20CR data.
indicate the presence of a change-point based on the Bai-Perron test, while the blue dashed lines
indicate the presence of an abrupt change in the mean based on the Pettitt test.

The red lines
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Figure S4. Monthly time-average of the 3-hourly 2 m temperature spread from the 20CR data.
The red lines indicate the presence of a change-point based on segmented regression.
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Figure S5. Monthly time series of runoff based on the 20CR data. The red lines indicate the
presence of a change-point based on the Bai-Perron test, while the blue dashed lines indicate the
presence of an abrupt change in the mean based on the Pettitt test.
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Figure S6. Monthly time-average of the 3-hourly runoff spread from the 20CR data. The red
lines indicate the presence of a change-point based on segmented regression.
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Figure S7. Monthly time series of precipitation rate based on the 20CR data.

The red lines

indicate the presence of a change-point based on the Bai-Perron test, while the blue dashed lines
indicate the presence of an abrupt change in the mean based on the Pettitt test.
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Figure S8. Monthly time-average of the 3-hourly precipitation rate spread from the 20CR data.
The red lines indicate the presence of a change-point based on segmented regression.
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Figure S9. Monthly time series of surface latent heat fluxes based on the 20CR data. The red
lines indicate the presence of a change-point based on the Bai-Perron test, while the blue dashed
lines indicate the presence of an abrupt change in the mean based on the Pettitt test.



Figure S10. Monthly time-average of the 3-hourly surface latent heat flux spread from the 20CR
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data. The red lines indicate the presence of a change-point based on segmented regression.
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Figure S11. Monthly time series of sensible heat fluxes based on the 20CR data. The red lines
indicate the presence of a change-point based on the Bai-Perron test, while the blue dashed lines
indicate the presence of an abrupt change in the mean based on the Pettitt test.



Figure S12. Monthly time-average of the 3-hourly sensible heat flux spread from the 20CR data.
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The red lines indicate the presence of a change-point based on segmented regression.
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Figure S13. Monthly time series of surface-based lifting condensation level based on the 20CR
data. The red lines indicate the presence of a change-point based on the Bai-Perron test, while
the blue dashed lines indicate the presence of an abrupt change in the mean based on the Pettitt
test.
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Figure S14. Monthly time series of convective triggering potential based on the 20CR data. The
red lines indicate the presence of a change-point based on the Bai-Perron test, while the blue
dashed lines indicate the presence of an abrupt change in the mean based on the Pettitt test.



24 20
2] January 8] ° . . o |February
20 © [ ° ° OoO Q o o) o0
© ° ) © 16 ©c o o S o ©
4 e} 00 © o © 2] o
1845 o . © o %50, © ° o 2 o ® o ® o °. .
16-@000%0 %o =5 @(9 o® QOO%O 144 OOO ° o, Go 0 So IS [
6] ® a © 69000 °° o °o® [} ® e 0®© o © @ 0°© ° ) )
%0 © & e ° bl A 90 "oy % e o2 o
e °° OOOOOO © ° o @6% oéj@ %o & -QUDQOOOOJOO L) o e OOCOOOOOO%O o]
124 OOO o S o %OOO % s © s 2 o oo 10 . 0 s 0% © ol e o’ @® (f
10 ° [} °
8 e
10
8 T T T T T T T T T T T T T T
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
20 22
L March 4
184 . ° o 204 ¢
161 T Te Weo 4 %OOQO@ o © © 18 ooO
9 oo ©0.0 o o © 1 e ° o ©
14{°¢ o ® * &%%Oooo%o OOO%OOOOOO O o r % A oo
c®e® % goo o ® coo %o o 1640 ° o ° °
12p e o2 © o BIS) O _ o °© o °© Oo ° & éb e * @
S° @ ° ? A o Oé’o 141 00% |00 0 04 e ?°s e o
10 e ° L ° ogf0 © 00 0o & 0 0 © & o © 5
oo ° ° ° @ o o ° o & od o o o
8 12] 0% 00 02 [0 e foad | 7o (00 0%s
] ° oo o o L
6l — . . | o] ‘ . 10—, 1 2 | o * ® % .
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
271 o ' 30] o June
24 1 : 274
(o] @
21] e . 24 | . Lo
oo 214 © e © o0
13-000 . &OOOOOOO = O[IBO o 180%3 cak gk . o o o
154 % e oo e QQO o 1° e oéc LM [e¥rce: o © ©
= ° 0 %o 0 0 & © ! % ggoo(?oé%o e | 5] O%o%owo ® %@0 00 P o B °° o °
< 12] o 0 ® 0@ Cog (PP o, Ooé) & oo 0 © e & o o@@m@ © 0y &g
= ° ° ] ° %00 0®,°% o o é&o °, 121 ° O@ ol & Sog, o
x
2 9 T T T r T T T T T T T T T T
° 1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
=
>
g 21 auy 36 ° —H August|
I 304 o o A |
5 ° 324 ©
£ 274 o Py ) o
24730069 o® o o 284 d OOO |
21] ° o0 24 4 ° o ®
° 000 |00 7%, o e e 20l 2, % fqe0 ol @ we
18 00(9@ OOZ §o ‘900 %0 @(9 oy So O§ o © o ) 008%630‘9 Qo o o o 0g° oO oy
154 o oo| e© Oo%oo(& & o %o %OO @9 % B 164 & o 50 P éb © @ o RW o o
12 ° Lo ¥ o%%e % ol 2] ° ¢ ° o o| 0@ & 0 0w
] ° ° q t
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
331 [ September 324 ° ' October
30+ o [l [
°© ° 28 &
271 OOOOO oo ® b 4 © ° E °
24 ] oo 0w [ . 244 o OO ° o o od R S
(2] o
21'0 OO :? P 94 oo(9 e © o© ZO-OO@WOOOOOO@Ooog%Ogo g cO ° °®
18_0%0"0 e 02 o” (%90 O%oo A % & oo Sl RN %éjcomo&@oo o
oo ° O%Ooo ‘@O o 8o o °© OOO%%O@ 164 o L = & 0® 1 0°%g0 3 9% o
154 ° A B 9%3(%:;%0 s | o o 12 0 ° OOO o [y ¢ o, °° o
124 © | o 1 to B
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
26
274 e November 241 ° December
24 ]
L ) ® ° 4 22 ° .
214 o °e (90 o . oo o 5 ?(8)- ° ® e
¢ ,e® o o %90 o ] o o ° — o )
18-0 ® e %O ° OOO(O © oo o oC Oooo OQ% 8 164 Ogo é]c()%)oogooég) ép o © 4 @QO‘Q)%% % %69
% °® %, o 0 ° 9p % 9. %0 e’ o o le o8 Y @, 000 PO EWW,
1vpe o O%O Oogﬁ%oo ® o0 ® o&oa) o° OO 1409 %0 g 00 Q%OOO %® Poa © r [
12] @ B oo o @ 12402 oo e ° o o °
© A o ° ° o 10]° ° . o @
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
Year

Figure S15. Monthly time series of humidity index based on the 20CR data.

The red lines

indicate the presence of a change-point based on the Bai-Perron test, while the blue dashed lines
indicate the presence of an abrupt change in the mean based on the Pettitt test.



15

ol ° o January 16+ ° | February
© <} @ 154
° o o
13 ] o A o e - o, .
12979 4@ a0 o & © o o5 @ o 1340 Cpo o © 0o o o e o0 o
o © @ 1 & e ©° @ @
11—000 0 0o P90 & ® oo o Q}O ® %$° o 1? © o° Oo% Ooogooo%o 5 i > e @Oi%@
1 < ) Q ®
1000 %2 ™ o B0 e 000 Tossy G %0 qofn T s o G T0Tape Yo o 00 T g
9 % o, P o0 s D o, ° 9 ® % ® °8 0% B
o L ® o 1
8 LR 8] = o
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
20 S—
° - ° Al = April
18{ © 1 e
e} ° Oooo [ © . o % Oooo ¢ © ol o
° ° ] ° ° °
B, ., @ o R o o J%eo 20 o;%oooo o So @, © €0 ©
ol ooozoo oOoO@?DOO ° o B o go0 e o Oo% o o%omoo @ 0099 o XN
o & P OOOO OOOOOOO o% [% A 7 @OOO e oo 0o o o oo o
® O ®® go o [e) CISEENEA 2 oo 00 & oo
124 ® o ° ° o %@ s Oo:’o% o ®%, - 164 ©% d €% o o e ® oo o
8 o 0o @ ° ) ®
] e o o o © ] g
10 ° ° March| 141 ° °
: T . T T T T T T T T T . T
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
30 S 3]
28] o ° (e} © o o
—~ o 0® ° 0 ® & 34 | L o o e © o 2
NE 2640 2 %9 o9 0 g0 OOOOOOO @ al ® &® % °e ° o |, be & s
o %0 & ° Pooe % ° 2] o o OOO o & o oo @ 0% 00 %0 &
o ®9 o 024 oo 0o © og 8 o ° o o ° Phe ° 0 So
X 244 %0 ©0  Oefo ® ° 0’ ®o YR &d ° %00,°
= ® o e ® e %y _o 0© * 30pe@ o "@po o ® o0& %, "%
5 2l ° % 5} o © e o O o o & 00 Oy A B ° °
k] ° 281 o ° o °9 s
; Q [SIFY [e] (4 ©
204 )
% 18 ° :lMay 25 ° June
%— 1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
S 40 40
E ° @ 38 ° °
38+ °q o o o ° ) °
g - o ° ® 0R % oo o|® 36 = & o % o
4 [*)
5 o lop o ®° 0® 0¥ 99 9 00 0| g4l § P ® Cw® P Fpwo,
) ® 0 @0 [} 000 % @ T Oqg o ) e, 0@ o = o &8
Q 344 %d% o o) (% % ] QP € e © o © ] o
(&) og)oooO @ OOQOOO@OOO . <} o o] 32 - 0® 4 &o o, &’c?oo o® o0 0 © )
Tg 32+ O e® o o % o 30 DO(DOO o(; . © ¢ o@ . ® S 4
° ° e e . o 1)
= 30{® o © ° 281 6 0% °
[*)
264 ©
281 July 2 % August
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
32 v
[e]
[e) ° 24 4 o
£ oog Qe 00 Oo%oi%oo oo o © o :o P Pe® e °
@ 4
28+ 4 S e bo O © Oc?oooooooﬁb e ° © op o © 5 Ce R0
° A o & 0% o e Lo o0 ° o % o % o_©
2610 o 0% _ o o © © o0 ©© 204 ©° o @O 1o L) o o © &
9 i OO © . %9 o .© od® 09 0 o § ° @
&° o 0 © Ooo 0@0 © & P o . @o@&d o QJQ o © O G0 OO(Zb ° w®
J ° °
241 o ¢ e OO o ©® © o0 ° i ooodb « Doo ol @ ° We o 0 ® 000
224 o % ©% ° 16 %0 L] ! ® R ©°
[ Pe °
|
20+ ‘ ] i ] ‘ . Septem‘ber 14] °© | ° | C," | °© | ‘ Oct?ber
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
19
181 e ° 154 0o©® o ‘December‘ o
17] S o o o 1410
oo M @ L) °
16 P e © ® ° ° og g 13] o 00 ©% & o o © o ¢°
oo o Q ] © [ o °©
1BP e o %060 % I 124 o & o 0ae®e 05 o o ©° °s ®
141 R T ° @ ©% o o T s @ 1117 %0, e o 0 8c0 2°0 % %0 © a
131 o O%OQ)O@Q) O@ % 0000% %°° o oo % ° o % OOO o o0 ® o°
o 3 DA A 104 o ° o o ° °
12-0 ° oy o e ©°F o & N | ® ° o o ° o °
1° e Q ° 9]
1; o * November g %o ° °
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
Year

Figure S16. Monthly time series of total column precipitable water based on the 20CR data. The
red lines indicate the presence of a change-point based on the Bai-Perron test, while the blue
dashed lines indicate the presence of an abrupt change in the mean based on the Pettitt test.
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Figure S17. Monthly time-average of the 3-hourly total column precipitable water spread based
on the 20CR data. The red lines indicate the presence of a change-point based on segmented
regression.
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Figure S18. For the period of 1900-1930, the monthly total number of observations assimilated
by 20CR from each of the nine 5° x 5° grid boxes that comprise the study region.
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Figure S19. For the period of 1930-1960, the monthly total number of observations assimilated
by 20CR from each of the nine 5° x 5° grid boxes that comprise the study region.



